The effect of cyclic nucleotides on cellular ATP levels and ribosomal RNA synthesis in Ehrlich ascites cells.
Amino acid starvation of Ehrlich ascites cells leads to a significant decrease of the intracellular ATP concentration concomitant with a marked decrease in nucleolar RNA polymerase activity. Addition of 8-bromoguanosine 3':5'-monophosphate (br8cGMP) to the amino-acid-deficient culture medium increased the cellular ATP levels and restored the rRNA synthesis capacity of nucleoli to control levels. Exogenous br8cAMP overcame the effects of br8cGMP. Administration of br8cAMP to exponentially growing ascites cells resulted in a shrinkage of ATP levels and in an inhibition of nucleolar RNA synthesis similar to that observed under shift-down conditions. These effects of br8cAMP could be antagonized by exogenous br8cGMP or hypoxanthine. Since the br8cGMP-induced increase in the total adenine nucleotides was abolished in the presence of azaserine (an inhibitor of the amidation of formylglycineamide ribonucleotide) it is concluded that cyclic nucleotides exert at least a part of their regulatory effects on cell proliferation by regulating nucleotide biosynthesis de novo.